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DEATAILED ACTION 
Election / Restriction 

1 . This application contains claims directed to the following patentably distinct species: 
Species A. Fig. 4, drawn to transducer probe with low voltage multiplexer. 
Species B. Fig. 5, drawn to transducer probe with high vohage multiplexer. 
Species C. Fig. 6, drawn to transducer probe without multiplexer. 

The species are independrait or distinct because of dififereht type of multiplexer being 
claimed in the invention. 

AppUcant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is finally 
held to be allowable. Currently, claim 1, 2 and 6-8, 21-27 are generic. 

Applicant is advised that a reply to this requirement must include an identification of the 
sjpecies that is elected consonant with this requirement, and a listing of all claims readable 
thereon, including any claims subsequently added. An argument that a claim is allowable or that 
all claims are generic is considered nonresponsive unless accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration of 
claims to additional species which depend from or otherwise require all the limitations of an 
allowable generic claim as provided by 37 CFR 1.141. If claims are added after the election, 
applicant must indicate which are readable upon the elected species. MPEP § 809.02(a). 
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2. During a telephone conversation with Mrs. Jean Testa (Reg. No. 39396) on December 20, 
2006 a provisional election was made without traverse to prosecute the invention of method and 
apparatus for transducer probe, species A directed to claims 1, 2, 4-8, 13-14 and 21-27. 
Affirmation of this election must be made by applicant in replying to this Office action. Claims 

3, 9-12, 15-20 are withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as 
being drawn to a non-elected invention.. 

3. AppUcant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compHance with 37 CFR 1 .48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any iamendment of inventorship must be accompanied by a request under 37 CFR 

1 .48(b) and by the fee required under 37 CFR 1 . 1 7(i). 

Claim Rejections ' 35 use § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections imder this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. . Claims 1, 21 and 24-27 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chiang (US 5,590,658). 
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Re Claim 1 : Chiang discloses a probe / scan head (12) with plurality of transducers (18), and a 
plurality of pulsars / pulse synchronized circuitry (22) responsive to one or more transmit timing 
signals received from an extemal system to transmit pulses to said plurality of transducers (See 
Fig. 3 and 4, Col. 9, line 17-30). 

Re Claim 21, 24 and 25: Chiang discloses a method for generating signals in an extemal system / 
data processor (14) and controlling a plurality of pulsers (22) in a probe utilizing the one or more 
signals from the extemal system and operating a plurality of transducers (18) utilizing signals 
from the pulser. Generating timing signals in handle of the probe (pulser 22 is a synchronizer) 
and having the external system as an imaging system (10) and the transducer to he ultrasound 
transducer (See Fig. 4, Col. 5, line 10-45). 

Re Claim 26: Chiang discloses a method for operating a transducer probe (18) generating one or 
more signals in the probe / driver circuitry (20) (See Col. 9, line 26-31), controlling(38) a 

plurality of pulsers (22) in the probe, and operating a plurality of transducers utilizing signals 
from the plvirality of pulsers (Fig. 5, Col. 10, line 50- Col. 11 line 5, Col.lO line 16-19). 

Re Claim 27: Chiang discloses a method for sending confrol signals / beamformer (26) from the 
probe to an extemal system (14), (See Fig. 7, Col. 12, line 55-65). 
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6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 



7. Claims 1, 2 and 8 are rejected under 35 U.S.C. 102 (e) as being anticipated by Leavitt 
(US 6,540,682). 

Re Claim 1 : Leavitt discloses a probe (106) with plurality of transducers (204), and a plurality of 
pulsers (336) responsive to one or more transmit timing signals received firom an external system 
to transmit pulses to said plurality of transducers (See Col. 3, line 53-55, Col. 4, line 21-23 and 
line 43-46). 

Re Claim 2: Leavitt discloses a probe wherein plurality of pulsar(s) is responsive to a low 
voltage analog transmit timing signal (See Col. 4, line 66- Col. 5, line 1). 

Re Claim 8: Leavitt discloses a probe with transducers is ultrasound transducers (204- 1-n) and 
the pulsers (336) are responsive to one or more transmit timing signals fix)m an imaging system 
(See Col. 4, line 25-55). 



I 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claim 4, 5, 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Leavitt. 

Re Claim 4 and 5: Although Leavitt fails to specifically disclose a low voltage multiplexer to 
couple transmit timing signals and the transducer (204) is responsive to a dedicated pulser (336), 
Leavitt clearly discusses the low voltage transmit timing signal via connection (332) to drive the 
pulsers (Fig. 3 and Col.5 line 1-5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a low voltage multiplexer to distribute the low voltage signals of transmit 
timing to each pulser in order to improve the speed of signal distribution and making the each 
transducer be responsive to a dedicated pulser in an imaging system (1 00). 

Re Claim 13 and 14: Although Leavitt fails to disclose the low voltage multiplexer to be used 
with plurality of transducers (204- 1-n), (Leavitt mentions in Col. 4 line 22-23 that these 
transducers are ultrasonic transducers), and an array of pulsers (336) 
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to control signal from an external system and configured to distribute signals to array of pulser 
(336) in order to generate pulses for transducers (204), Leavitt clearly discusses that the input 
signal generated from the outside system is a low voltage (Col. 4 line 66- Col. 5 line 5). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a low voltage multiplexer to replace the connection (332) for the purpose of 
distribution the low voltage signals of transmit timing from the image system (1 00) to each 
pulser in order to pulsers generate signal to be transferred to dedicates fransducer (204- 1-n). 

10. Claims 6 and 7 are rejected imder 35 U.S.C. 103(a) as being unpatentable over Chiang in 

view of Little (US 5,893,363). The teachings of Chiang have been discussed above. 

Re Claim 6: However, Chiang fails to disclose or fairly suggest pulsers to be bipolar, unipolar or 

combination of both and a conversion to set the timing signal to operate with low voltage 

pulsers. 

Little teaches the drive signals for imipolar pulsers (202) to each terminal of pulser as 
well as the complementary waveforms applied when bipolar signals are used (See Fig.5, Col. 5, 
lines 2-10). 

Therefore, in view of Little, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to replace the pulsers of Chiang with the bipolar and unipolar 
pulsers in order to make both B-mode and Doppler imaging of the ultrasound machine possible. 

Re Claim 7: However, Chiang fails to disclose or fairly suggest a digital to analog converter in 
handle, to transmit timing signals. 
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Little teaches the digital analog converter (338) used in handle to convert the transmit 
signals to analog format for the use of pulser (See Fig. 6, Col. 7, lines 45-50). 

Therefore, in view of Little, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to replace the direct connection of Chiang with the DAC 
device in order to produce the signal digital format but transmit them in analog format for more 
precise processing. 

1 1 . Claim 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chiang. 
Re Claim 22: Although Chiang fails to disclose or fairly suggest signals from the external system 
to comprising timing signals, Chiang mentions the pulsers (22-1-n) to synchronize the signal to 
be send to transducer (18-1-n). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have timing signals as an input for the pulsers (22-1-n), in order to keep the steady 
frequency on transmitting signal towards each transducer in an imaging system. 

Re Claim 23; Although, Chiang fails to specifically disclose the method of pliirality of 
transducers utiUzing signals from the plurality of pulsers to operate each transducer by a 
dedicated pulser, but Chiang shows in Fig. 5 that every individual transducer (18-1-n) is in 
contact with the dedicated pulsers (22-1-n) through a high voltage driver, therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to have 
plurality of transducers utilizing signals from the plurality of pulsers to operate, in order to 
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control the frequency of transmitted signal to the object and making the use of each transducer 
by being responsive to only one pulser at the time. 



Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. Ogle discloses Hand held ultrasonic diagnostic instrument with digital beamformer; 
Suzuki discloses Delta signa modulator circuit for an analog to digital converter; Engeler 
discloses Ultrasound imaging system having spatial filtering preprocessor; Finger discloses 
Ultrasonic system and method for processing data; Fidel discloses Ultrasonic imaging device, 
system and method of use; Noujaim discloses Phased array ultrasonic beam forming using 
oversampled A/D converters. 

1 3 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to I Kenneth Kholdebarin whose telephone number is 571-270- 
1347. The examiner can normally be reached on M-F, from 8:00 am to 4 prn. 

If attempts to reach the examiner by telephone are unsuccessftil, the examiner's 
supervisor, Jong-Suk (James) Lee can be reached on 571-272-7044. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubHshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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